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Abstract of JP9046213 

PROBLEM TO BE SOLVED: To reduce power 
consumption in association with the level 
transition of a pull-up resistance and a signal, 
to reduce power consumed by a terminating 
resistance for impedance matching and to 
shorten transmission time required pre signal 
transmission. SOLUTION: When a driver 11 is 
driven and an input signal (b) is fetched in a 
signal line (a), the signal level of the signal line 

(a) is set to the signal level of the input signal 

(b) , and a switch control circuit 19 changes 
over a first switch element 18a and a second 
switch element 18b to power lines or ground 
line by the signal level of the signal line (a). 
Since current hardly flows in a resistance 
element 17, power consumption can be 
reduced. A period when the driver 1 1 drives 
the signal line (a) is caused to terminate earlier 
than that when a receiver reads the signal, and 
transmission time is shortened. 
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[fcffI3#©«Bffl] 

[BIJRSI 1 ] K 5-f A#Ui7j U->-Aa»K 
<>©&atc&$$ftfcJ£fi3li : Pi:. -*«]0«ttB«tft 
X-f -***»ttEJS«*T«C*«Stitt* 
t. WBJ(llOX-f y^*^fttfttB«l 2 0X^9 ^» 

[»J**2] X-f y^MfPEBtt. HEfi^-O© 
*.)WH<Dt$\t> JB2©X-f v?-*tF**>, 82© 

x-r?9 i *«*7-r«*3fcbfcci*f*«fcT*«i 

#5 1 CEftOflrettJIBB. 
[8t#3i3] iffiBfitaSi^O-r >e-^>X«. B9E 

B. 

©Sn^riai5JB©ttl*M^SilEX-f y^SWlElKlcA 

*r « <fc 5 tc l fc z t t r % m*m 3 cesooi 
*tt*BB. 

*tam^7-f >©»ssk: ikieb*b i x\zm$.m 2 © 

M^»a@B*»«!b. BSBK7'fn*<K»S*lfc£# 
»4fflE<S*t7-f >fflffl#U^l'&WE H 7-f A©AA<1 

Efi^5'f >tt-t©*S©«-%U^I''r«»L. 89BH 

5-f rtdnw?^ >*Bttr«Mntt70<ttet<$' 

[0 0 0 1 ] 
[0 0 0 2] 

[«*©«*] fi*. T-f d'D^n-ty^^tUO* 
BBfcfcffH. tt-f«8g©/hS!<fc*<0e.nT<r»*. tt^f- 
«S©/hS!{blcJ:»)»IR*«flL<&*©-e, •?•©#, €1 

[0 0 0 3] ::T. K9<f/WIUftL&flHt*l'S'- 
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2 

T^-SAXKOHTaatT**. H»©H?'f/Wfli 

»Wcihv>5*vo>*. c©7'f^-HORic«t*;tx 
-f -f >t;-y>xttiB-c«#u^;n£«^s*-5fc«) 

fc. flH»*^7y^r*©*»-*ttT*«. 7>7-y 
7©S!ftffi£LTttl kQ~l 0 kQ©«*»^lC«t>tl 
«. H6K;7>7y7fi«i*ffit>fcHft«&AX©«J* 

/0 [0 0 0 4] 06IC*5V»T. F5-f Al 1 afcttAAfll 
^bl«iA*Stl. *©A*jm*tb ltt. 3>hn-* 
ffl#d lCJ:0fll#5-f >afc«oa*n4..H*lC. 
K^-fAl 1 bfcttA2jflHtb2a*A*aru -e©A7j 
<i*tb2tt, 3>fD-;Ki#d 2fc*0flM»?-f >a 

m#w^;H4, us/-;xi 2t?K*8t6nm*fi^c * 
tti 3j5««i»s*r«s»>. m^7-r>a©m^u^;nc 

*3^-5HU^;PS:ffij$-r-5<J:'5»ClxT^-5. @6«P©1 
i» 4ttM«KSUTV>*. 

[0 0 0 5] F9-f Al 1 aftyH^Al 1 b 

aMI^f >±K To, 0, 1, 0J t^O ?-5>*St 

jR-fiSt. K2K/U 1 ajWM9-f >a±K 
roj . F9-fAi ib*«lf7'f>a±i: roj . 
nTH7-f/n i ztm^vt >a±ic r i j . K^-r 

Al 1 b**fi*!9-f >a±fc roj $ttl7J-r*«^tC^ 

[0 0 0 6] H7IC^-r«k'5fc, F9-f Al 1 a©A7J 
30 B.#b 1# l"0j T**Jlt*, 3>hD-^«dl 
$LlC-r-5rilCd;0<I^7'f >a±(CSf0mU. 82V> 
T. K9-f Al 1 b©AAffl*b 2** roj r&zzt 
£. 3>hD-;l/fi^d 2SrHc1-SitlCJ:0(i^5 
-f >a±fc«Dffl-r.-ttTH«»C, F9-fAl 1 a©A 
*(s^b 1*< r l j Tfe-SCtS, 3>hD-;MI^d 
lSLJCfSCtlCi 0(1^7^ >a±lC®0dlU, Ml 
^T. K7-f Al 1 b©A*<I^b 2tfi TOj 

i*. 3>hn-;p«#d 2&Llc1-*^tlc«k0ffi^ 
>a±ic®ota-r. 
^ [0 0 0 7] ;:©*!£. x-^tx-^w^ictiA-r-f 
>t:-y>x©«®*^o. •5-©t#7*;P7-7^"fiSii 

3 IcioTffl^^'f > a±©(I^©U^;Kil^fc^ 

©^sgic/«t-s. r i j <DT-^^m7i$tifcB$«, 

-5. C©iplcL/T. K7-fA*l la, 1 1 b^e©fl 
^^m^9-f >a(C«t&L. Uv-Al 2TSJ*IX4«k 

[0 0 0 8] 

[§gW*Wftt«kPi:1-*g6^] iCW, ZO±?U 
SO ^Ttt, roj twfco£lHj&£tfm^7'f > 



3 

a©ff*tU'<;i'©iB##f8±T-5©T. •?■©#©©## 

m&$nzz.t\zfiz>. z<D&-&®&o®*mi] 

»$*2>fe«6lc«^7'f >a±©i¥ilg£ 1 4 ICHSS* 
[0 0 0 9] -ffrJyJ&mi 3lC<fc0ffft£B 

ff^i^i^Li^Mc&ofcttrT' 
[ooio] -s, i?ayi?7-i >&<m<DZtty<ix 

Z-?y?>tf>S:£Z&Etf&2>. £©«•&, £2171' > 
®-f>t-y>X (-«(C5 0Q~1 OOQgg) tm 
Affile, fc$&ia©&ffiffi£<tS&ga<*£©T. LI/ 

ft. Sfc@8l^^-r«tP**l^fitn:i 5 a, 15b£W 

[ooii] nsocMrti i^<i^*m*-r«7'f 

t-KORI©if7-f>atH ff*t£B»jT-5 F? 
-fA*l lfiHtt. l/->-Al 2ffl!)*^-^SSij-ffi^iT 
ffB*B»l4t*tfc< Tttl»ttfcl*. w^e^PpIT 0 
06S^ia9CD5"rA5 1 A'-K*^-3TlttWrs. 
[0 0 1 2] 09IC43HT, ZJ>hD-;HI^-d lA^L 

ic^o F7-r a'i i a^mwiLx^y-i > aomm^ 
^v^m^t^xcmm^T^T-^^nrnt a. <i*t 

•5^ra*«x-^-t-y h7v7BW t s fc*-.frFBW t 
hT*5. T-*tyhr»^IWt s^TLft^f 

1 2W5 ; -^K*®0^"f S>^£fc*. t-*©^* 

TK7-fAl 1 ©ff*f©BS)£'*>«>. £±lCff^©Bl& 
*«*<J4**T<DI*WtyW'f >K-^>XI»Mt z i 
fftf, :©«Tft<TI4iOK5'f/tl 1 bteff*t£B 

[0 0 13]fct, £©ff^7--r>a±Tff^©£j£ 
l|HlSfe0©ei3I^KT0tt7i'7 i -r^^t a. ir-y 
hTvTlfllUt s, *-;l/FBIBIt h. /W-f>tT-y 

[0 0 14] CWi^lC. {§^-7^ >a©fi^CDU^^ 

^jtss^-sfc^tc^T-y^iiSii 3ic«koT. 

U'<;H£«gJt;*-£«k'5<!:-f*i. ff^U-^l^L©^ 
TVPy-yT'gffil 3»Ctfift*m8U;:,fc^T£<©®2j*8 
SW5g±-f*. /W-f >tr-y>xi;:£*iR, ff 

^©Ll^MI^HU^UcSgU ff*IB#fcOi¥ 
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sgiiciaffiatjwf a c: t \z i. z> mi: t 

S. C©«fc5fclI]B©»fe*<®7ai§©fi*8Rm;>j<b£ 

[0015] ff^-f ^teasst*©^ y\L-# 
©*$&&©£&« i-fcttfttffce>-f, *$ssttT^R 

$ft*Bad^0£<&gKfc*ttapF o ^t&ofc. 
[0 0 16] Se>»C£fc, <%£T©yj5£-mff*t£i£l 

-y^im *-^H«WI. /vr-oK-a^xBrnca 

[0 0 17] *$g9i©IW«, ^7y^»ttlCJ:«« 
LttBOI/'WMMcBSBABBfcBB 

£-3T»R;Sn*«a*il>ft< U Sfc, AB6B1B 
[0 0 18] 

tasin&sicx-f »«ft. 

cttit s n«j#«#y ? > f 7-f > t &m$ nam 2 © 

X-fy^JfH 1 ^. SlOX-f -y^S^&tf^OX-f >y 

rm^zmn y < >©ff*t wuz ± ^ r« 0 & a * x 

[0 0 19] B*B2©£Bi:£t*«ffBBttBBtt. 
SS#« 1 OBWKfclrtT. X-f ??MBBBti. ft#7 

^2©7.'f>y^ : F&*7b. mnyixom^ 

U^34»HOt#»4, ^2©^^ •y3 1 S!^£:*>, S2 
[0 0 2 0] SS#S3©»WlC*5tt*m^»aiiIBtt. 

tf-y>x«. ^#7^ >©eiM<>t:-y>xiin; 

[0 0 2 1] »*S4©%^lc43lt5{I^*?iSlHllS«, 
»*a3©»WIC*t>T. ffi^5'T>©m^^^€rX 

[0 0 2 2] M*« 5 Q£«lC£t*«ff 
>©^ffl(Clil*« 1 X\tm 2 Off 4BBBB€tt« 

*^*/itt«ff#7-f >«■€■©* *©ff^U^1?« 
BU F?-f/WmB?-f >«BMr«MBB7«(U^ 
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[0023] n*9io9twz^»^mmm@»r 

[0 0 2 4] »*3B2fl!)»W»C*»*fll#»*Hllr 
[0 0 2 5] »**3©*Wfc*tf««*K«HBT 

a; K*six«K*S2<o%^(7)^ffl(ctraA> 

[0 0 2 6] »*a4(3!)58MJC*»<5«#««lsIttT 

[0027] «i*a5C!)»MJc*3*t*ffl*ea*ft'e 
mz^tbtztttemny^ >«*©**©ft#u'<;n? 

K^/Wtt*?*f>ftBlfrr* 

[0 0 2 8] 

£ e Hill* **MO»l©*JS««r*T«lfiEHTft 
0, *«W©fll*»<lia*l 6*m*?-f >a^**Lr 

^^afcjMtufcMt** i it. *<DR*tmzm 
my<f>vcct&mTzni<oz4y?%?i 8 a 

<!:> y5>K7-f>GNDt8KTS»20^^f* 

8 a»lX*2©A-f 1 8 b0ON/ 

OFF*ffl^7-f >a<Offl^U^JcJ:oT«IWT*fc 

[0 0 2 9] F9-fm 1 aXttK5</n 1 b^fg^ 

®B 19I4S1 ©X*f 1 laONt, M2(0^ 

-f 1 1 bfeOFF-rsi-SI-WWff^e^a* 
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I2»£fttltt». *l/T, H7</U laXBH5-frt 
1 1 b#H l"<MOUIt*»y W < >K-^ 
ttfc&oTfc, Bf7-f>attBl©^7f*f 18 
a^HTfitSSf 1 7T^7'y^atlTV^OfcH 
fi&fcCDT, fc*U^;M2H<D**T»*. 
[0 0 3 0] &\Z* KH/UlaXttH^/nib 
3&*L u^ucbmt* ff^-r > a ttL 

-fyf*Tl 8a^OFF, K2 (0X4 y 7**1 8 b 

f 1 7Ktt««*<8Ml&V>. 
[0 0 3 1 ] K9^UlaRtfH^/tllb 

att»«i*^i 7*auT7;i^>shTt>*©i:n 

[0 0 3 2] £0<fc5t::, #&W<Dm^&*8[slBl 6T 
ttffl#9-f ^aCOft^U^MCioTfitt* 1 ? 1 7^ 

fl 8 bfc«fc^TW9»fcO. StriSi 1 1 7 fcBfttftt 
» n*V»J:5JCttoT^«. K7^/H 1^7 

[0 0 3 3]RT* JBl©*««**IBfcKWr*. B 
l*6»*4J:3fc, 7^t-HORi0g^7^>a 
C^-f A # l 1 a, K^-f/U 1 bStfl/y-Al 2ffl 
ttttShTU*. K7^f/nia, 1 lb0K7<AI 
»03>hD-JMIfdL d2H *ti?nmny-f 
30 >a«)B«i*»MLTH*. 

[0 0 3 4] *£ttfl®«#ttttlilKl 6©SR*T1 
7ttl 0 kQO*tt*WJH^6n. 
f 1 8 a tLTP'HMOS h?>vX*2 0 a, 
X-fyf»Tl 8btlTNSMOS h7>vX^20 
btfttfflSftTt**. :nbh7>y7^©ON 

47 [0 0 3 5] H7^A'lla, Hb^flf7^>a4 
HU'*;i'lCBttlsTl>*KI2. <f >/t-*2 lteLU^ 

y7^2 0a(4ONl, NSMO S h y >yX^ 2 0 b 
teOFFLTSO. 1 7lCtt««tt»£»na: 

Ho KM/Hla, llb#HI/^KOBi6'* 

(iP^MOS h7>y^^ 2 0 a$:iltffitS*f 1 7 
50 [0 0 3 6] *i:H7<Al la, llbtfLl/^H: 
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WMtZtfe^y-i >aH LWOUzUZ. 

ZihJlL. PiMOS h7>vX^ 2 0 aSOFF, N 
iMOS h7>v^^2 0 b$:0Nt"5. Sot, dCD 

[0 0 3 7] ^tC, KM/Hla, llb^ffii^ 

[ o o 3 8 ] b 2 \z, *ftm<ofsmfkmm»o»^^t w 

ro, 0, l, 0j tv^f-^K^AllaStf 
-5. n>ha-;Ki^d l, d 2 lc«fcDL U'CM:** 

6£<£fflT*<h, gflcflx-* roj *F9-f/U 1 a 

tttffl^7'f>a©(S#U^S:K5-f Al 1 ©ArtM 
^0KJl/i:L, K7-f/H 1 **B»«r^«)fct*tt(S 

# 7 a tt*cD £ £ ofl^ u^;wt««pT £ z £ \zu 
a. 

[0 0 3 9] 2 I^LfcfcOTra^OOx— ^£ 

[0 0 4 0] ttia-^fcJiifc, coBioSSi&WcJ; 

nn <i^7-r>aou^;^Lx^Hco^*rncoJii^ 
Tfetttt*^ 1 7\z\t&ffii>mtiuwv, mnrnffi* 

TH dny-i yaifiLVOWzt&ilttZ^frTv? 
W<D«*KSSBBl 6T11 <t^?-f >a^KML 

[0041] «^u^^oainii**««*o^ 

[0 0 4 2] C<&$*££S«*OlCffl«T#*J:^ 
*;U*-Ea>&» Tffitf) (1) ^T^$n^>o 50 
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[0 0 4 3] E = CV2 (1) 

ctta^7-f>aoffl«l, vtt(B^©a» 
[0044] u^a»ic<fc*«*ffl»pf4*^fig* 

fc0OI/^a»H»K (H-L*ftHL-HT*ftf 
ft-H) »6P-CVJ K/2<hft*o tLT. 7-9 

^7y^»iTtt r o j ©x-^tfSSffeTat. 2© 

<D$g±ISg* f i"T*i> roj <r>T-*\*i/2®% 
£U *ttWB»&o<ou^a»@*ttf latft*. 
Sot, swap hife® (2) a-r^sn*,, 

[0 0 4 5] P1=CV2 f/2 »• (2) 

x-^^s9^T-^taftofc«^©*ix^;i/oa»^ 
*»»*AP2H Ti2o (3) iti$n^. 

[0 04 6] P2=CV2 f/4 - (3) 
*58WlcJ:oT«f»T**«*«l»APtt, AP = P1 

-P2t»^6, tib<p (4) a-c^an*. 

[0 0 4 7] AP = CV2 f/4 ••• (4) 

ALTttffT^i, V^*, «#5>f>a0i»ae«*l 

07 H/s <h<E£TS<bAP = 6mW<£:fc£o ZLtl\tm 
^7<>l**fc9 0B"C*tK ^tl*3 2Ky h^D 
-tyV<D£y : -*JWzmmLtZl3&* »2 0 0mWO 

[0 0 4 8] juat> *»«®»2 0*ttB*K«-r*. 

H3tt*58WO»2 0*llS«©fl|j«HT»*. :©i2 
©t>©*«UTt^. i©»2©*JS«Oli#l»«lH]B 

leu Hi£*LfcBi©*««ic#u att^ra® 
K2 2^stt, *fc, Stta^i 7 4>&tt«0<ffi4?'r 

>aOea-f>K-y>XZtPI9fttT, Otf-^ 
[0 0 4 9) »2<0*««IOffl#»iBlsIBl 

CCt*«r*il©Wyf»fl8ai, f9>F 
7>f >GNDi«lftT*3§2<0;*>r ytt? 1 8 bt* 
6ffijS;£n£i:<i:fcle> Z.tie>*lQ>Z4 1 8 

aM2^< yfXfl 8 b (DON/O F F £{f^ 
7 -f > a CDfll ^ U IC J: o T©JffllT 5 tz « © ^ -f y 

xr;anfifiBEB2 2t*6«fifi*nT 

[0 0 5 0] X^y3HMflBlftl 911 (l#^-T>aO 
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8aliON, S§2<3X-f y*$? 1 8 bteOFFlcSJO 
^AS. {i^U^^LlCtlSUfcStt. Sgl© 

^7fi6f 18attOFF, MS 2 ©X-f *j**=f- 1 8 

>^£<fc*BBJfin©&B£3lfcbT*5D. 
lWl^BSBftLfcBlc:. BBttttTBftttttBTl 
7 ©jgrCEftfcgCf d tft< «*t© l/"C*0WWB 
7-f*. 

[0 0 5 1JWT. ®2©SligWtC^#. i'Py^fi^ 
©£££0mLTg¥BlCl«ijrr*. BBfi!/tT$.£ffitri 
Jfl? 1 7 ©JSfiBtt, ffl#7'f>aCD'f 
v^^V^tn-Si-plC. fi^7-f >a©-f 
>X1 0 OQtC^fe-ttTl 0 0QtLT*5. £ 
lffl^7f«f 18atLTIl PiMOSh7>y 
X^2 0a^«3n, Sfc. 82©^ y^SiH 1 1 8 
btbTli. NSMOSh7>yX^2 0b)5!«ffl3n 
-5-tT, Cine. h5>v7.^©ON/OFFS!l 

[0 0 5 2] K^-f A 1 l©A77<I#b n>y? 
m*t#A7J£ft, B#7-f >al^«t0 U->-A*l 2 a. 
1 2 blc*o<j/£ 3 ft. HJAOTcl. c2 

*tB*-rs. ffl^7-f >afctt«3tlfcff*ltl|[BBl 
6IC«. *iIl(lT*iatt*?l 7S*lTPIMO 
S h5>->7^2 0ai:Ni!MOS h^>>*X^2 0 b 

^03©i5icS^^tiT*3O, •en^nsiii^'f >v 

CCfcf9>F*-f >GNDH:Btt£ftTH*. 
[0 0 5 3] ;OMOSah7>y7^2 0C0ON/O 
FFffl©y-h®JEE(S. <>A-^^f2 1 iCfcoTttl 

*sn«y-m»pffl^ecj:b*itpsft*. -r 

P 1= (V2 /R 1) /2+ (V2 
*569i©B2©*»Blc:fcttSm^Bi8IIJBl 6 
-Ctt. ^Dy^«»Tcfc»l/T*l*«ttT*a«tt* 
f 1 7 lCBB* t Bft-5©tt. jlftHfRBt d©BB©*T 
£•5. I^S. Tc=100ns. Td=10ns, Vk% 

P 2= (t d/Tc) X (V2 /R 

[0 0 5 9] Jfcfc, #389i©ii5 3 ©*»«&K93-r *. 

*f£w©f§ 3 ©bbbt«. a i ufcflHifciSigB 
1 6*«*«sn&eaiHBic*^T. BBeaatttL 

T. K5-f/tlla, 1 1 bjWB»Sftfc£Stt. BB 
5-f>aOefl/'5MK7-f/U la. 1 1 b©A?J 
fifbl. b2©KN/£U K5-fAl la. lib 
*»B»**»fci*tt. «^?-f >att*0**OflH» 
U"WT«#U h'7-fAl 1 a. 1 1 b*»B#5-f > J 
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>A<-*B*2 lWATJlCtt. SnBffl[g»2 2Cfc9 
BB5-f > a ©«*a*-£©BHfc*tta*lfc fcOtfAA 

[0 0 5 4] *C. B2©£ttflK:&l*«flBBBBB 
1 6©»B»tt*B4CST. B55-T >aCB»Dy 

a-* 2 1 &anBmBB2 2 icto t d£(*sti&y 

-hBBBBe#±BS*l*. BBa>l"WftfB£U? 

i>««B"Ctt. BioBBM&nBcBMtttt-rftfttt 
10 mk^\i\z%mtm\n.^z.?\z, mosf7>^x 
?20a, 2 0 btfflflanrna. bbou-^wb 
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